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Motivation

* Networks have evolved
* RFC 2330 assumes linear network behavior (“wire”

* Smart networks: Measurement results depend to a large
extent on measurement stream (on-demand allocation)

°* RFC 2330 metric and methodology propertles are a
useful theoretical 500
instrument - limited in
real life now (repeatability)

* Network-internal
flow state at layers
below IP 100

* RFC 2330 prerequisites fail
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Scope of Advanced Framework

* (A) Describe useful additional stream parameters
Aim: improve measurements in modern networks
* 1. Network treatment depends on Type-P (concept ext.)
e 2. Packet history influences network/results
* 3. Access technology may change during session
* 4. Time-slotted service time in network path

* (B) Qualities of Metrics and Methodologies
* 1. Repeatability
e 2. Continuity

3. Actionable

4. Conservative

5. Spatial and Temporal Composition

6. Poisson Sampling
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Impact on Metric Definitions

* So far, none of the important aspects of the
RFC2330 framework are changed in a way that
would require modifications to the metric
definitions.

* In other words, this is a true Update, clarifying and
expanding RFC 2330
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New version: Fine-tuned scope

* Purpose: Update 2330 for conditions found in
modern networks.

* Highlight changing emphasis on Metric Parameters
(Input Factors)

* Identify new considerations to update
* the criteria for metrics in 2330 section 4,
* the measurement methodology in 2330 section 6.2,
° and other topics related to the quality of metrics and
methods (see section 4 of the draft).

There are other possibilities for update... oos
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WG Last Call In-Progress

* Runs through March 7

* If you have read the draft and are satisfied, please
ACK on the list.

* Comments will be addressed prompitly.
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A: Stream Parameters

1. Network treatment depends on Type-P
* Packet size, type, payload content (compressible)

2. Packet history influences network/results
* On-demand capacity allocation

3. Access technology may change during session

* Technology change transparent at network layer (potentially
identical IP, e.g., policy-based handover HSPA - LTE)

* Mobility issues currently not mentioned by RFC 2330 update —
how to handle repeatability (identical parameters)?
4. Time-slotted service time in network path
* Random sampling impossible beyond first time-slotted link
* Prefer hop-by-hop measurements over end-to-end
* Deploy randomness re-generation in intermediate nodes [TSRC]
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Randomness Cancellation (TSRC)

100

80

60
40

20

]
SRt

e

Frequency
CDF ——

1.25

4

e R e o 8 R Ao SNSRI S
e e et s 55
S R R B 5

T S R e e e
e ]
s S B
e | fesssagass s
s BSOS R
e s et s
e | e e s s et
R LSS S e ] e S e ]
Lrsecsstesearcanitanend e st
s | BBt e s s s e
ELCEoemeaaniny e e oy
st S S
eseeoeanatod et et
e S e et e e e
R S S e
—ee coseanisRanatasataeaastecaniecn]
et R S B e
R e ]
| e S S SIS e
e s st e
s e e s
osse| e e s e e
NS e e e e
R SEIa, e feaseeanaiseaeasaRasassreineng]
R i, e oSS e s ]
el e e s e
abitth, SR B i50s e e et e
g S I ] frassReasaeaiaei e
m NG B S e
woccd B s e
PETTTT a COUNE feasgeanaiseaseRsaRessrsineng]
SR | s s S netsnsetsc e
SO e et
RN e e et Setars
s st e
SEReR | B R oSS O
s i s s s s e e ey
oo S o i B S
s ]
TS S R e
s S S S R
e e e e
TR e s
st fasecisasaonaaaitasatotatacodasod]
e s s s e ot
as el e s et e
T S asSa S s S SR ee
e s s et
- el oL B0 e ee L eant SeRneianssq
B 0 OO e ey e s sy
s S SR B S S eSS eSS S A s
et s et
RS e e et
e R S R S B
s e st e
s S N S O S X e ]
e e can e nsei s sl
! e e ety
s e, e
St et et e
s N
St Bt e s s s
Secadd asnst, sl
s foasecisas e GERsasatetotasodatod]
s et ey, pnise e e e
T T R e e e et e
e ey, S
L SRR R S ]
oo e s sy, Somssi s s
B0 CeOUReeiiney s, Eeese sl
Rl B S N i
et s, st
e | Rty S et
s [ se e tes s, e
et e s se et et
SRSt s e, et
o osoaioiosacod S o G O
el O R
SRR I SN S)
B e NS
e O
e e o ettt Wil
e R S S e B S BRI B B A BB A B St O Bt

(4 p) N
%) Alisua(

iz irisieis

%) AlisuaQ

20 40 60 80 100

0
Absolute Time (mod 100ms)

0 20 40 60 80 100
Absolute Time (mod 100ms)

* Egress

* Ingress

draft-ietf-ippm-2330-update-01

27.02.2014



B: Qualities of Metrics and
Methodologies (New Section)

1. Repeatability (same conditions, same result)
* Practical relevance of “Identical” conditions?
* Relax requirements: “minimum controlled parameter set”
* Standards Track Advancement RFC 6576 “equivalence”

2. Continuity (meas. follow small changes in conditions)

* Proposed to deprecate (Scenario: delay measurement samples
in time-slotted networks, close to allocated timeslot)

3. Actionable (list discussion & model-based metrics)
* Extension of “useful” requirement
* Directed measurements should support localization of cause
* Monitoring (“an error exists”) vs. Localization (“error in link x”)
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B: Qualities of Metrics and
Methodologies (New Section) (ctd.)

4. Conservative (minimize effect of active meas. traffic)
* Challenged in paths exhibiting on-demand capacity allocation

5. Spatial and Temporal Composition
* Updated by RFC 5835 and RFC 6049
* “Complete Path” vs. “sub-path” vs. “randomness regeneration”

6. Poisson Sampling
* Impact on reactive network elements
* Recommended to truncate tail of distribution (for any mean rate)
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Input: Req. Model-based Metrics

* Metrics must be actionable by the ISP
* Valid for customer, etc...

* Metrics must be vantage point invariant over a
significant range of measurement point choices
* Q:lIs “Ideal path” assumption realistic?

* “ldeal path” concept prerequisite: sub-path parameters
are insignificant with respect to the metric of interest.

° Hidden parameters might exist with impact on
measurements!

* Example cases where such abstraction is NOT

acceptable include: reactive networks, time-slotting, etc.
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Input: Req. Model-based Metrics (c.)

* Metrics must be “repeatable” by multiple parties
* (different take on repeatable definition)

* “lt must be possible for different parties to make the same
measurement and observe the same results. In particular
it is specifically important that both a consumer (or their
delegate) and ISP be able to perform the same
measurement and get the same result”

* Depends to a large extent on measurement methodology

* Consumer and ISP should have access to same
measurement infrastructure

* Explicit measurement infrastructure in place (LMAP)?
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Summary Status and Discussion

* Todo:

* More opinions needed — volunteers to read/review?

* Consider draft-ietf-ippm-model-based-metrics-01
requirements — is abstraction realistic?

* TSRC applicable to other areas (e.g., LMAP)

* Prefer hop-by-hop metrics over end-to-end?
* Randomness re-generation, new measurement protocols?
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Revised Definition ,,Repeatability”

RFC 2330: "A methodology for a metric should have the
property that it is repeatable: if the methodology is
used multiple times under identical conditions, the
same measurements should result in the same
measurements."

Update: "A methodology for a metric should have the
property that it is repeatable: if the methodology is
used multiple times under identical conditions, the
methods should produce equivalent measurement
results."
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